How small can we go? First results of a Thermo Scientific 253Plus with a Kiel IV device for carbonate clumped isotopes
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One of the main factors still limiting the application of carbonate clumped
isotope thermometry to many fields of research is the relatively large amount of
sample necessary for accurate measurements. In systems using a common acid bath
preparation system, the most commonly used sample digestion methodology, a single
analysis requires 5 to 10 mg of sample (e.g. Passey et al., 2010). Considering that for
a precise temperature estimate, 3 replicate analyses are desirable, the total sample
amounts required is in the range 15 to 30 mg. With the use of a Kiel IV coupled to a
MAT 253, we have demonstrated that a long-term external reproducibility in 47 of
0.011-0.016 ‰ (1 SD) can be achieved with the sample sizes of 1.5 to 2 mg,
amounting to 4.5 to 6 mg total sample for a triplicate measurement (Meckler et al.,
2014). This sample reduction, coupled with the fact that samples are repeatedly
measured in small aliquots of 150-200 µg, is opening new venues of research. For
example, with this technique the analysis of foraminifera becomes less timeconsuming and, in addition, it is possible e.g. to produce high-resolution oxygen and
carbon isotope curves contemporaneously with a low-resolution clumped isotope
temperature reconstruction (Grauel et al., 2013).
In this contribution we will present the first data obtained with the new
Thermo Scientific 253 Plus coupled to a Kiel IV device. The improved collector
design has dramatically reduced negative backgrounds on the m/z 47-49 collectors
and allows simultaneous baseline monitoring during sample measurement,
simplifying the correction procedures. In addition, we demonstrate the reproducibility
and precision achievable with the implementation of the new LIDI measurement
workflow (Hu et al., 2014) in the Isodat software.
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